Purification, biochemistry and molecular cloning of an insect glycosylasparaginase from Spodoptera frugiperda.
Glycosylasparaginase (EC 3.5.1.26) from Sf9 cells (Spodoptera frugiperda) was purified to homogeneity with a specific activity of 2.1 unit/mg. The enzyme is composed of two non-identical alpha/beta subunits joined by strong non-covalent forces and has one glycosylation site located in the alpha subunit. Molecular masses of the subunits were determined to be 28 kDa and 17 kDa by SDS-PAGE. Native enzyme existed in quaternary structures of either heterodimer (alpha beta) or heterotetramer (alpha 2 beta 2). These forms exhibited different ionic characteristics during DE52 anion exchange chromatography, and their molecular masses were determined to be 47 kDa and 101 kDa by gel filtration. The enzyme was thermostable, requiring 65-70 degrees C to be denatured, and it had a broad pH optimum from 4-10.5 with a pKa around 6. SDS easily inactivated the enzyme. The K(m) of glycosylasparaginase for its normal substrate GlcNAc-Asn was 0.88 mM. The enzyme also exhibited asparaginase activity with a K(m) of 3.0 mM for asparagine. N-terminal amino acids of the denatured subunits were sequenced and degenerate primers were designed for cloning its cDNA using PCR and 5' and 3' RACE. Glycosylasparaginase cDNAs from bovine and rat were also cloned using similar strategies, and primary structures of glycosylasparaginases from six species (human, bovine, rat, mouse, Sf9 cells and Flavobacterium) have been compared and related to a recent crystal structure of the human enzyme.